Background: ESR and CRP measurements reflect different aspects of systemic inflammation. Generally, they are either elevated or depressed at the same time. This study was aimed at evaluating the clinical ability of these markers in the early diagnosis of pulmonary tuberculosis. Materials and Methods: A total of 50 (male 39, female 21) patients who tested positive to Acid Alcohol Fast Bacilli (AAFB) were studied. ESR and CRP values were estimated using standard procedures. Results: The mean ESR value among the AAFB positive patients was 53.16 ± 4.92 mm/hr while the CRP value was 0.273 ± 0.035 mg/L. Gender and age were not found to have any influence on the ESR and CRP values. No relationship was found to exist between ESR and CRP (r = 0.17; p = 0.235) and age (r = 0.125; p = 0.388). Conclusion: A moderately elevated ESR and low CRP values exist at the early diagnosis of tuberculosis. There is no correlation between ESR and CRP at the onset of tuberculosis; hence CRP cannot be used as a screening tool for early diagnosis of tuberculosis.
Introduction
Tuberculosis (TB) is still a major socio-economic and public health problem in the developing countries as several African countries have reported increased annual incidence rate [1] . Tuberculosis also accounts for 2.5% of the global burden of disease and is the commonest cause of death in young women accounting for more death than all other causes of maternal mortality combined [2] .
The erythrocyte sedimentation rate (ESR) and the Creactive protein (CRP) are the two most common laboratory measurements of systemic inflammation in clinical practice. These two tests are often used for the diagnosis and monitoring of a variety of conditions in particular rheumatic disease and in infections [3] . The ESR is a very simple measurement of velocity (in mm/hr) of sedimentation of erythrocytes in anticoagulated freshly drawn blood in a standardized vertical tube. Inflammatory cytokines, interleukin-6 (IL-6), tumor necrosis factor (TNFα) and 1L-1 stimulate the liver to produce acute phase reactant proteins (fibrinogen, immunoglobulin, haptoglobin, CRP and others). These proteins in particular fibrinogen and immunoglobulin increase the dielectric constant in the blood allowing the erythrocytes to form rouleaux and increasing the velocity of their descent in the tube [4] . The ESR is thus an indirect measure of systemic inflammation which has been criticized as being neither sensitive nor specific but is nonetheless widely used [5] .
The CRP on the other hand is a highly conserved pentameric peptide produced in the liver in response to inflammatory cytokines. It was discovered in 1930 in the sera of patients with pneumonia [6] and plays a role in the recognition and elimination of foreign pathogens and cellular debris. There has been debate as to the accuracy and sensitivity of the ESR and CRP in monitoring tuberculosis patients [7] [8] [9] [10] . This study was therefore aimed at evaluating the clinical utility and correlation between the two parameters.
Materials and Methods

Study Area and Population
The study was conducted at the University of Maiduguri Teaching Hospital (UMTH), Maiduguri. UMTH is a tertiary referral hospital with 520 beds and also a centre of excellence in infectious disease and Immunology. It is located at Gwange, Maiduguri and is bounded by Chad and Cameroon republics. The subjects for this study included all patients referred by the attending physicians on clinical grounds to the microbiology laboratory for sputum examination and who tested positive for AcidAlcohol Fast Bacilli (AAFB) between November 2011 and March 2012. A total of 50 patients who tested positive for Acid Alcohol Fast Bacilli were studied. Apparently healthy age and sex matched control subjects were sourced from staff and students of UMTH.
Procedures
Erythrocytes Sedimentation Rate (ESR)
0.4 Milliliter of sodium citrate anticoagulated was pipette into a small container. 1.6 milliliter of EDTA anticoagulated blood was then added and mixes well. The cap of the container was removed and the sample placed in the ESR stand. The Westergren pipette was inserted and was positioned vertically. Using a safe suction method, the blood was drawn to the zero mark of the Westergren pipette avoiding air bubbles. This was allowed to stand for 1 hour. At exactly 1 hour, the level at which the plasma meets the red cells was read in mm/hr.
Determination of C-Reactive Protein
The CRP level was assayed using an immunoturbidimetric latex agglutination (Cypress Diagnostics, Belgium). The CRP reagent was a suspension of positive latex particles coated with the ganima globulin fraction of anti human CRP specific serum. When CRP is present in the sample, the resulting turbidity was measured colorimetrically at 430 mm. the CRP in each sample was calculated using a standard CRP solution. The normal CRP value for this assay is 0 -0.10 mg/L. CRP Patient = Absorbance of patient × conc. of standard (20 mg/L).
Results
The mean ESR and CRP values among tuberculosis patients are as shown in Table  2) . The relationship between ESR, CRP and age of the study participant was studied using the Pearson correlation. No relationship was found to exist between ESR and CRP (r = 0.235), and age (r = 0.125, p = 0.388) (Table 3).
Discussion
This study investigated the ESR and CRP value in early [11] where the CRP values were found to be elevated at first diagnosis. However, it is important to note that previous studies that reported elevated CRP values were carried out on chronic tuberculosis patients [12] . A moderately elevated ESR among these tuberculosis patients is in consonance with previous reports where moderately to extremely elevated ESR values were reported [13] . One of the novel findings in this study is the discordance that exists between these two markers in this study. By the time a patient is tested positive for AAFB, a process of inflammation must have been going on for some period of time. The null hypothesis is that both markers are elevated in tuberculosis. This study rejects this null hypothesis. The difference in the response mechanism between ESR and CRP will form the basis of discussion in this paper.
The C-reactive protein methods used in the laboratory are a more direct measure of the inflammatory process because only CRP is measured. ESR on the other hand reflects the concentration of several plasma proteins including fibrinogen, α-globulins, β-globulins, immunoglobulins and albumin [14] . Therefore, any condition (pathological or non-pathological) that affects any of the contributing proteins can alter the ESR. Both CRP and ESR have characteristic pattern of response. CRP begins to rise within 4 -6 hours of stimulus, peaks at 36 -50 hours and returns to normal 3 -7 days following resolution. On the other hand, ESR shows a much slower response, taking up to a week to peak and up to several weeks to return to normal [15] . It is therefore possible that at the time of presentation for diagnosis, CRP has returned to normal values while ESR is yet to peak.
This disproportionate and discordant result between CRP and ESR has been reported of rheumatoid arthritis condition [16] . Wolfe [16] , reported in that study, that ESR correlates better than CRP with measures of chronic inflammation such as anaemia, immunoglobulin elevation as well as with rheumatoid factor. He also suggested that ESR may be a better measure of chronic inflammation in RA while CRP more accurately reflects the acute phase response [16] . Although ESR and CRP measurements reflect different aspects of systemic inflammation, generally they are either elevated or depressed at the same time. As CRP is sensitive, it has been frequently used clinically as a marker to evaluate disease condition (early diagnosis or disease activity) [17, 18] . Studies have shown that in the active stage (tissue injury degree and injury repair time) serum ESR and CRP exhibited changes in patients with tuberculosis [19] . Kartaloglu et al. [20] concluded in their study that ESR and CRP were increased firstly and gradually decreased in different stages before and after treatment, similar to adenosine deaminase changes. Some researchers have regarded ESR and CRP as objective indexes to evaluate tuberculosis treatment [21, 22] .
We concluded that CRP measurement in the early stage of pulmonary tuberculosis is not necessary. ESR measurement, though not specific seems to be of more value in early diagnosis of tuberculosis than CRP. However, there are some limitations in the present study. The sample size was small and the patients were not followed up to observe the trend in the charges in ESR and CRP values. The subjects were recruited only in one hospital which also affected the number of positive patients in this study.
